Characterization of cholecystokinin receptors in toad retina.
The binding characteristics, structure, and pharmacologic properties of a cholecystokinin binding protein in toad retinal membranes have been studied. In competition binding studies using 125I-CCK-8, toad retinal membranes exhibited a high affinity binding site having a Ki50 of 1.5 nM using CCK-8 as competitive ligand. The relative potencies of CCK-related peptides in inhibiting radioligand binding were caerulein greater than gastrin II approximately equal to CCK-8 approximately equal to CCK-33 greater than CCK-8-DS approximately equal to gastrin I. L-364,718, a potent inhibitor of peripheral CCK receptors, was ineffective at competition binding at concentrations up to 1 microM; dibutyryl cyclic GMP was modestly effective at competing (KD approximately 10 mM). Covalent binding of 125I-CCK-33 to toad retinal membranes using chemical cross-linkers or UV irradiation resulted in the labeling of a major Mr 62,000 protein and the intermittent labeling of minor components of Mr 105,000 and Mr 40,000 as determined by SDS-PAGE and autoradiography. The binding of 125I-CCK-33 to retinal membranes and the concomitant labeling of the Mr 62,000 component was specifically inhibited by CCK-8 (KD approximately 1.5 nM). Reduction of membranes with DTT abolished specific binding of 125I-CCK. SDS-PAGE analysis of affinity cross-linked membranes under non-reducing conditions revealed that the Mr 62,000 protein migrated with an apparently lower molecular weight. These results suggest that the Mr 62,000 CCK binding protein in the toad retina contains an intramolecular disulfide bond(s). The Mr 62,000 protein was retained on a wheat germ agglutinin-agarose column and eluted with N-acetyl D-glucosamine, suggesting the glycoprotein nature of this protein. Digestion of the Mr 62,000 protein with neuraminidase together with O-glycanase resulted in a discrete product of Mr approximately 60,000. These results indicate that the Mr 62,000 protein is a glycoprotein with O-linked oligosaccharide chains. Taken together, these data indicate that the CCK receptor in toad retina has a distinct structure compared to that described in rat pancreas or brain. It will be important to establish whether this difference is reflected in differences in signal transduction mechanisms.